Detection of DNA double-strand breaks by pulsed-field gel electrophoresis.
A DNA double-strand break (DSB) is one of the most cytotoxic DNA lesions because unrepaired DSBs cause chromosomal aberrations and cell death. Although many physiological DSBs occur at DNA replication sites, the molecular mechanisms underlying this remain poorly understood. There was therefore a need to develop a highly specific method to detect DSB fragments containing DNA replication sites. Here we investigated whether pulsed-field gel electrophoresis (PFGE) combined with visualization of DNA replication sites by immunoblotting using halogenized deoxyuridines, such as BrdU and IdU, was sufficient for this detection. Our methodology enabled us to reproduce previously reported data. In addition, this methodology was also applied to the detection of bacterial infection-induced DSBs on human chromosomal DNA. Based on our findings, we propose that this strategy combining PFGE with immunoblot analysis will be applicable to studies analyzing the mechanistic details of DNA repair, the DNA damage response and the activity of DNA-damaging agents.